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the vibration ellipse, then, from (33) and (36), since 2tf is the real part of M, etc.,
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Thus Sift, %l, $)$ are determined in the same way as the direction of vibration in transparent crystals.
In view of (39) and the relation 3K3 + ^ + $a = I, it is possible to write (38) in the form:
2/cF2 = rt'29ft2 -f £/29?2 + ;'2$2; .    .    <    (40)
i.e., in accordance with (18') on page 317, which also holds here,
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Hence the index of absorption /c, //Zr //<;<? velocity V, is a single-valued function of the direction of vibration.
This law can be easily verified by observing in transmitted light a cube of colored crystal cut parallel to the planes of symmetry. This shows different colors as the direction of the ray is changed (trichroism for rhombic crystals, dichroism for hexagonal and tetragonal crystals). This phenomenon can be observed in tourmaline, beryl, smoky topaz, iolite, and especially in pennine, which appears bluish green and brownish yellow. If the light transmitted by such a crystal is analyzed with a Nicol, the color depends upon its plane of polarization, the extreme colors being obtained when the Nicol is parallel to an axis of symmetry of the crystal.* The six extreme colors which can be observed in a cube of tricroitic crystal by means of a Nicol reduce In reality to three, since each color appears twice, namely, in the positions for which the direction of vibration in the Fresnel sense is the same (cf. page 253).
Equations (40) and (41) become simpler if the wave normal lies near an optic axis; for example, near Ar If the angle ^
*Both colors are seen at the same time if a double-image prism be used instead of a Nicol.    Cf. Muller-Pouillct, vol. II, Optics, by Lummer, p. 1005.vertheless the most general case will - ,, ?C disCUSSed> since the essential elements may be
